Broader tropism and higher cytopathicity for CD4+ T cells of a syncytium-inducing compared to a non-syncytium-inducing HIV-1 isolate as a mechanism for accelerated CD4+ T cell decline in vivo.
The emergence of syncytium-inducing (SI) HIV-1 isolates in infected individuals precedes an accelerated CD4+ T cell decline and is associated with high virus load and rapid disease progression. The exact mechanism by which SI HIV-1 variants may cause this enhanced clinical progression is unknown. Here we demonstrate that an SI HIV-1 isolate had a broader tropism for CD4+ T cell clones (TCC) compared to a macrophage-tropic non-syncytium-inducing (NSI) HIV-1 isolate. Whereas the NSI isolate replicated poorly in 6 of 12 TCC and completely failed to replicate in 3 of 12 TCC, the SI isolate replicated efficiently in all 12 TCC tested. Restriction for replication occurred early in the viral replication cycle, before provirus formation. Infection of TCC with the SI but not with the NSI HIV-1 isolate resulted in massive death of T cells, independent of the extent of virus replication and proportion of infected cells. The high cytopathicity and broader tropism of the SI isolate for primary CD4+ T cells may be directly related to the increased rate of CD4 cell decline and rapid disease progression in carriers of SI variants.